Introduction and hypothesis The persistence of interstitial cystitis/bladder pain syndrome (IC/BPS) symptoms has been described in women seeking medical care. The purpose of this study was to determine whether symptoms persist among a population-based sample of women. Methods A probability sample of US women was identified through a two-stage telephone screening process using the Research and Development (RAND) Interstitial Cystitis Epidemiology (RICE) high-sensitivity case definition. A randomly selected subgroup (n=508) was enrolled in a longitudinal study and interviewed about their symptoms at baseline, 3, 6, 9, and 12 months. Bivariate and multivariate linear regression analyses determined predictors of persistence of symptoms over the four waves. Results A total of 436 women with a mean age of 47.5 years responding to all waves were included in the analysis. Fortyone percent met the RICE high-sensitivity case definition at baseline and in all four waves; an additional 21 % met the definition at baseline and in three waves. Women with a college degree (+12 % vs. no college, p=0.02) and who were younger (−5 % per decade of age, p<0.01) had higher chances of symptom persistence at each wave. Scoring one standard deviation higher on the continuity of symptoms and the O'Leary-Sant Interstitial Cystitis Symptom index increased the chances of symptom persistence by 4 % and 2 %, respectively (both p<0.01).
Introduction
Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic condition characterized by bladder pain, urinary urgency due to pain, and urinary frequency. The Research and Development (RAND) Interstitial Cystitis Epidemiology (RICE) study previously developed two validated case definitions for IC/BPS [1] and estimated that up to 6.5 % of women in the United States met these criteria [2] . Not only are IC/BPS symptoms prevalent, they also negatively impact health-related quality of life, significantly affecting the lives of these women [3] [4] [5] . The extent to which symptoms of IC/BPS persist over time, however, has only been evaluated in cohorts of women seen in urology practices. The Interstitial Cystitis Data Base Study Group looked at prevalent cases of IC/BPS and found no long-term changes in disease severity over a median follow-up of 31 months [6] . Likewise, another study that looked at incident cases of IC/BPS found that it was uncommon for symptoms to disappear over a median follow-up of 33 months [7] . What remains unknown, however, is whether these findings would differ among a community-based sample of women with symptoms of IC/ BPS compared with a sample of women who sought care for their symptoms in a urologist's office. In order to address this issue, we designed a study using a randomly selected subgroup of women identified by the nationally representative RICE cohort who were evaluated longitudinally at 3, 6, 9, and 12 months after baseline. Findings from this study will help elucidate the natural history of IC/BPS and inform patients and physicians dealing with this condition.
Materials and methods

Clinical cohort
As part of the RICE study, a national telephone survey of 146,231 US households was conducted to identify adult women with IC/BPS symptoms. Women were classified using the two RICE IC/BPS case definitions (one high-sensitivity definition and one high-specificity definition), using methods previously described [1, 2] . The high-sensitivity definition (81 % sensitivity, 54 % specificity) includes the following two criteria: (1) pain, pressure, or discomfort in the pelvic area, and (2) daytime urinary frequency 10+ or urgency due to pain, pressure, or discomfort not due to fear of wetting. The high-specificity definition (48 % sensitivity, 83 % specificity) includes the previous two criteria of the high-sensitivity definition and adds the following additional criteria: (3) symptoms did not resolve after treatment with antibiotics and (4) no treatment with hormone injection therapy for endometriosis. The following exclusion criteria are applied to both definitions: bladder cancer, urethral diverticulum, spinal-cord injury, stroke, Parkinson's disease, multiple sclerosis, spina bifida, cyclophosphamide treatment, radiation treatment to pelvic area, tuberculosis affecting the bladder, uterine cancer, ovarian cancer, genital herpes, and pregnancy [2] . A randomly selected subgroup of these women who met both case definitions at baseline (n=508) were asked to participate in a longitudinal study. These women were interviewed about their symptoms at baseline, 3, 6, 9, and 12 months by a trained interviewer from the RAND Telephone Survey Center. This study was approved by the RAND Human Subjects Protection Committee (FWA00003425).
Telephone interviews consisted of questions pertaining to the patient's demographic information and symptoms. Symptom severity was assessed by 0-10 pelvic pain scales and the O'Leary-Sant Interstitial Cystitis Symptom Index (ICSI) [8] ; impact was assessed using the RICE Bladder Symptom Impact Scale (BSI) [9] , a six-item scale developed by the RICE study to examine the effects of psychosocial and treatment interventions on quality of life in women with IC/ BPS. For each instrument, a higher score indicates greater symptom severity. Women were also asked about the duration and persistence of their symptoms at each interview. Past continuity of symptoms was assessed at baseline with the following question: "Between the first time in your life that you ever remember having symptoms of pain, pressure, discomfort, frequency, or urgency that lasted for ≥ 3 months and now, how much of the time have you had symptoms like these: All of the time, most of the time, about half of the time, some of the time, or rarely/never?" Information on the use of IC/BPS-specific treatments included any of the following: amitriptyline, pentosan polysulfate, hydroxyzine, dimethyl sulfoxide (DMSO), or bladder instillations; information on self-care for treating IC/BPS symptoms included relaxation techniques, support groups, and religious activities.
Statistical analysis
Descriptive statistics were calculated for demographic information and symptom characteristics. This information was weighted based on methods previously described to account for sample design and nonresponse at baseline [2] . Women who had data for all four waves of the longitudinal analysis (86 %, n=436), were more likely to be married and older, compared with those who did not have data for all waves. Further weighting was performed based on such patterns of nonresponse to follow-up for our subsample of 436 women.
Bivariate linear regression predicted the number of waves at which the RICE IC/BPS high-sensitivity definition was met. This outcome ranged from 0 (only met the definition at baseline) to 4 (met the definition at baseline and in all 4 subsequent waves). Only women who responded to all four follow-up waves were included in the analysis. Multivariate linear regression was performed for the same outcome, adjusting for all covariates. Results for continuous predictors were presented as standardized coefficients. All coefficients were divided by four (the number of study waves) to enable data interpretation as the proportion of follow-up waves with persistence of IC/BPS symptoms. Initial models included nonurologic conditions (reported diagnoses of chronic fatigue syndrome, irritable bowel syndrome, and fibromyalgia) as predictors; however, these were found to have no individual or combined effects and were removed from the final model.
Results
Baseline demographic and IC/BPS symptom characteristics of participants appear in Table 1 . Overall, this study population had a mean age of 47.5 years, 79 % were white, and 73 % had at least some college education. Mean symptom duration was 15.5 years, and 9.8 % and 11.0 % received care for their bladder symptoms from either an obstetrician/gynecologist or a urologist, respectively. More than 29 % reported seeking no care for their bladder symptoms, 11 % had a diagnosis of IC/ BPS, 8 % received IC-specific treatments, and 46.4 % reported using self-care. Mean BSI score was 1.8 [standard deviation (SD) 1.8], and mean O'Leary-Sant ICSI was 10.5 (SD 3.5) at baseline. The percentage of women who met the RICE IC/BPS high-sensitivity case definition at baseline and at additional study waves is shown in Table 2 . Notably, 41 % met this case definition in all four subsequent waves, and an additional 21 % in three of four subsequent waves, together accounting for more than half of the study population. Only 8 % of the study population met the case definition at no waves after baseline. The most common reason for not continuing to meet the case definition across waves was no longer reporting pain or pressure in the last 3 months, followed by not reporting urgency due to pain, pressure, or discomfort.
Bivariate and multivariate linear models predicting the persistence of IC/BPS symptoms are shown in Table 3 . Having a college degree was the largest predictor of symptom persistence in the multivariate model, where patients with a degree demonstrated a 12 % higher chance of symptom persistence compared with those without a degree (p<0.02). Younger age at baseline was also a significant predictor of persistence of symptoms in the multivariate model, with a 5 % lower chance of persistence per wave per decade of age (p<0.01). For example, a woman age 35 would have a 10 % higher chance of symptom persistence over each wave compared with a woman 20 years (two decades) older, at age 55. Finally, scoring one SD higher on continuity of symptoms and on the O'Leary-Sant ICSI corresponded to a 4 % (p<0.01) and 2 % (p<0.01) higher chance of persistence of symptoms at each wave, respectively. Degree of pelvic pain at baseline did not significantly independently predict persistence of IC/ BPS symptoms in the multivariate model (p=0.28).
Discussion
Almost half (41 %) of the patients met the RICE IC/BPS highsensitivity definition in all waves of the study, and an additional 21 % met the definition in three of four follow-up waves, indicating a high amount of persistence of symptoms over the 12 months following baseline assessment. We previously demonstrated that IC/BPS symptoms are common [2] and bothersome [5] in US women. The findings of this study indicate that these symptoms persist upon serial investigations in a population-based sample of women with symptoms of IC/ BPS. Other studies have evaluated longitudinal trends in IC/BPS in cohorts of women previously diagnosed with this symptom complex. The Interstitial Cystitis Data Base Study group evaluated 637 patients who were followed for a median of 31 months to find that symptoms fluctuated some over time but that there was no significant long-term change in overall disease severity on average [6] . Another study in a cohort of 312 women with a history of IC/BPS who were followed for a median time of 33 months found that 35 % of women reported improvement in symptoms from baseline, but only 9 % reported at least temporary symptom remission, suggesting that the severity of symptoms can change over time but that the disappearance of symptoms was uncommon [7] . Our findings are significant in that they highlight a similar trend of symptom persistence among community-based women, indicating that a large number of women have persistent symptoms of IC/BPS but do not seek medical care from a urologist.
Our study provides new insight into which women are at greatest risk for symptom persistence. The most common reason for not continuing to meet the RICE high-sensitivity case definition among study respondents who met the definition only at baseline (representing 8 % of the sample) was no longer reporting pain or pressure in the last 3 months, followed by not reporting urgency due to pain, pressure, or discomfort.
This study is unique in that it identifies predictors of symptom persistence among a community-based sample of women with symptoms of IC/BPS. Our findings that women with a history of continuity of symptoms and higher levels of symptom severity predict the persistence of IC/BPS symptoms over time seems intuitive and is not surprising, although validation opens the potential for better prediction of which women are likely to have persistent symptoms.
Our finding that younger age is associated with symptom persistence is interesting and warrants further investigation. Others have shown that there is a bimodal age distribution at time of diagnosis of IC/BPS that peaks at approximately age 20-24 and again around age 50-64. Differences in symptomatology between these two age distributions have also been demonstrated, where the younger cohort tends to have more dyspareunia, external genitalia pain, urinary urgency, and dysuria, whereas the older cohort tends to have more nocturia and urinary incontinence [10] . Taken together, these findings imply that there may be a different pathophysiology responsible for IC/BPS symptoms in a younger versus an older population of women, and our findings could be interpreted within this context to imply that younger women may have a slightly different phenotype of IC/BPS that tends to be more persistent in nature over time. Our finding that having a college education predicts persistence of symptoms > 12 months is a little more difficult to interpret and may serve as a surrogate for other unidentified factors. An additional important finding of our study was that the majority of our patients received no care (29.3 %) or care from a family doctor or general internist only (45.1 %) for their IC/BPS symptoms, and only 11.0 % and 9.8 % sought care from a urologist or an obstetrician/gynecologist, respectively. Taken together with our finding that the duration of symptoms lasted 15.5 years, on average, means that there is a significant population of women in the community who have been suffering from this condition for a long time without seeking specialty care. These findings imply that there is a lack of information regarding this condition and/or treatment and referral of this condition in the community, and there is much room for improvement within the healthcare system to better serve this patient population. A strength of this study is its prospective data collection at 3-month intervals from a probability sample of symptomatic women to assess self-reported symptom status. Nevertheless, this study should be evaluated with certain limitations in mind. First, as previously mentioned, patients were selected based on the RICE IC/BPS case definitions using population-based screening methods and not based on a physician's diagnosis. We believe that this is a strength of the study in that it more accurately assesses IC/BPS symptoms in the community at large, as opposed to those solely among patients who sought treatment for their symptoms, making our findings generalizable at a population level. Second, it is possible that small associations between baseline characteristics and symptom persistence went undetected and would have been statistically significant in a larger study.
In conclusion, a large majority of community-based women with symptoms of IC/BPS demonstrated substantial persistence of symptoms over a period of 12 months. A college education, younger age, higher scores on past continuity of symptoms, and higher scores on the O'Leary-Sant ICSI were all found to significantly increase the chance of persistence across each subsequent study wave. Such information adds value to the literature by demonstrating similar levels of symptom persistence of IC/BPS between symptomatic women in the community and women being seen in urology practices, further indicating women with IC/BPS may be underdiagnosed and undertreated in the community. Additionally, information from this study can help physicians to counsel their patients with IC/BPS regarding the likelihood that their symptoms will persist over time. Taken together, these finding add significant insights to care for patients with IC/BPS both at the level of the population and in the care of individual patients.
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